Electron microscopic visualization of telomerase from Euplotes aediculatus bound to a model telomere DNA.
Binding of the telomerase ribonucleoprotein from the ciliate Euplotes aediculatus to telomeric DNA in vitro has been examined by electron microscopy (EM). Visualization of the structures that formed revealed a globular protein complex that localized to the DNA end containing the E. aediculatus telomere consensus 3'-single-strand T(4)G(4)T(4)G(4)T(4)G(2) overhang. Gel filtration confirmed that purified E. aediculatus telomerase is an active dimer in solution, and comparison of the size of the DNA-associated complex with apoferritin suggests that E. aediculatus telomerase binds to a single telomeric 3'-end as a dimer. Up to 43% of the telomerase-DNA complexes appeared by EM to involve tetramers or larger multimers of telomerase in association with two or more DNA ends. These data provide the first direct evidence that telomerase is a functional dimer and suggest that two telomerase ribonucleoprotein particles cooperate to elongate each Euplotes telomere in vivo.